Abstract. Extensive coal mining in the Cheat watershed that started in the early 20 th century has left many streams and parts of the river severely degraded by acid mine drainage. Very little water treatment was conducted until 1977, when the Surface Mining Control and Reclamation Act (SMCRA) was enacted to prevent degradation from water quality from existing mines and funds were created to restore the abandoned mine sites. This was accomplished through bonding and a tax on coal tonnage. Since SMCRA, several once-active sites have been forfeited to the state to pay for the remediation from the bonding program and several of these contribute to the overall problem. The AML fund from the coal tax addresses the pre-law or previous to 1977 sites by funding reclamation on sites that have no legally responsible party. The headwaters that had escaped damage from mining began seeing the effects of acid precipitation in the late 20th century from Midwest coal fired power plants and many streams lost all alkalinity because of poorly buffered soils. Poor water quality from these streams contributed to the degradation of the river. Because of these activities, much of the lower 25 miles of the watershed were without significant aquatic life by the early 1980s. Reclamation started in the watershed in the early 1980s and many projects have been completed. Not all of the projects addressed AMD; however, water quality has steadily improved over this period and some stream segments have shown significant increases in aquatic life in the past few years. This watershed has been the focus of state and federal agencies, watershed and conservation groups, and efforts are ongoing to further improve the water quality. The Cheat hosts a multitude of recreational activities and this makes continued restoration a high priority.
Introduction
The Cheat River Watershed covers 1420 square miles and was a free flowing river for all of the 157 mile length until a power dam was built just 3 miles from the mouth in the 1920s to create Cheat Lake. Maps showing the Cheat Watershed location in West Virginia and the major tributaries are shown in Fig. 1 and 2 . The headwaters drain some of West Virginia's tallest and most scenic mountains, and historically the river had excellent water quality and an abundance of aquatic life throughout its length. Visitors to the Lower Cheat are both surprised and disappointed by the degradation to the streams caused by acid mine drainage (AMD). proved to be effective and is a good model for addressing problems of this magnitude.
A Historic Look at the Cheat
The Cheat was relatively undisturbed by man until late in the 19 th century, due to heavily forested and steep terrain, which made roads and settlements in the watershed nearly nonexistent.
The Native Americans used the area mainly as a hunting ground and their settlements, if any, would have been temporary. The rivers and streams ran wild, cold and clean and the upper reaches of the Cheat were heavily populated with aquatic life including Native Brook Trout in all streams. The lower Cheat would have had a wider variety of river fish and other aquatic life since it was linked to the Monongahela River. P. Pendleton Kennedy wrote in his Chronicles of the Blackwater in 1851, that Brook Trout were so abundant you could catch hundreds in a short time. He also noted the forest canopy was so dense in places you could not read a map in the daytime. These conditions lasted until the timber industry moved into the watershed in the late 1800s.
Industrialization and the Cheat Watershed
The development of the eastern United States and the Industrial Revolution took a heavy toll on the Cheat watershed. The sawmill and tannery towns were set up in many areas in the late 1800s and these operations denuded the hills by clear cutting all the timber. After the timber was taken to build the major eastern cities, to make paper, or to supply tanneries, it was then the mining of coal that, primarily in the lower end of the Cheat, fed the industrial needs of two world wars followed by the manufacturing growth of the 50s, 60s, and 70s. AMD from all this mining went unchecked until the SMCRA mining laws of 1977 were enacted and mines were required to treat acidic water before discharging into streams. The
Cheat watershed, for its contribution to these national efforts, was left with the legacy of many streams without any aquatic life and the mainstem seriously degraded for the last 20 miles and somewhat degraded for about 40 miles.
The Another issue that affected productivity in the river occurred when a power generating plant was built on the Cheat at Albright, WV in the early 1950s. The cooling of the generators with river water caused thermal problems beyond the tolerance of most fish below the facility in the warm months of summer.
Major Clean up Efforts
Since 1977 over 50 sites have been reclaimed in the Cheat Watershed, mostly by the WVDEP. However, AMD remediation was done sparingly after the mining and reclamation law was passed because reclamation of health and safety problems were higher priorities. The grading and covering of old spoil and closing of mine portals was somewhat beneficial to water quality, as was the natural vegetation of old sites, but significant water quality improvement did not occur until the late 1980s. Creek of Little Sandy Creek. have not restored sub-watersheds. The overall population of fish in the Blackwater before and after the liming station can be seen in Table 2 . The drum liming station has restored a major fishery to approximately 7 miles of the Blackwater River and significantly improved 6 additional miles. A picture of the limestone drum station is shown in figure 7 . Helicopter trout stocking in the famous Blackwater Canyon is shown in Fig. 8 . Table 3 .
Populations of Smallmouth Bass are severely reduced downstream where AMD impacted streams enter the Cheat as shown in Table 4 . No historical data is available for the lower survey stations of the river. The Cheat mainstem has been restored for approximately 18 miles as a result of the Blackwater liming station and the additions of lime to the headwater streams. The Cheat River Watershed Today
The Cheat is a river of great beginnings, draining such places as Snowshoe Mountain at the head of Shavers Fork, the longest of all its forks. The Gandy Creek/Dryfork river system drains The Cheat is located within one day's drive of sixty percent of the nation's population and therefore serves as an important recreation center for many people. All of the headwater areas are important recreation areas for nature lovers who enjoy skiing, hiking, camping, trout fishing and spelunking. The lower Cheat also has its admirers, as fishing is still popular on some parts of the river, and whitewater boaters and rafters paddle the plentiful rapids in the lower 25 miles.
There are seven National Forest Recreation Areas and three West Virginia State Parks within the Cheat Watershed.
Cheat AMD Today
WVDEP lists 53 streams in the Cheat Watershed that are impaired by AMD and many of these streams have 2, 3 or even more AMD sites. Included are as many as 73 miles of trout streams and many of these AMD sources dump directly into good quality stream segments.
Overall the local economy is being seriously affected by the AMD in the Cheat. The WVDNR considers every mile of trout stream to be worth $40,000 per mile per year, which has quite an economic impact in this area. Warm-water fisheries throughout the watershed are similarly affected.
The AMD water of the Lower Cheat has also had a serious impact on the whitewater industry. According to whitewater industry representatives, nearly 80% reduction in users has been realized on the Cheat since the T&T blowout. A vast majority of users say that AMD is a serious problem in the Cheat Canyon section. This is a multimillion dollar hit on the whitewater outfitters and some have closed shop. Although improvements have been made over the years, much more is needed to restore the boating industry to the lower Cheat.
Another legacy of the coal industry is the loss of ground water quality and quantity. Many communities in the lower Cheat Watershed suffer tainted water from springs and wells. Citizens haul drinking water in jugs and make do with stained fixtures and laundry. Property values are diminished due to lack of good water. Many public water lines have been constructed to alleviate this and many more are needed. These projects are also funded by the AML fund from the coal tax.
In total, the estimates of the economic losses from boating, fishing and other outdoor recreation are very significant and local communities would benefit greatly from a totally restored watershed.
Ongoing Restoration in the Cheat
At The USACOE plans on expanding its AMD efforts in the Cheat over the next few years, and the DEP is planning a treatment system for the T&T site along with continued reclamation of existing abandoned sites. FOC will continue to focus on small acid sources where remediation may restore aquatic life to a stream segment. In addition, FOC's role in River of Promise (ROP)
is to attempt to unify the efforts of these agencies and funding sources and seek innovative ways to attract new investment into improving water quality in the watershed.
A clean Cheat River may be several years away, but the results of work on the Blackwater and Little Sandy of Big Sandy give us hope that more streams can be restored in the near future.
